Bachground: Cholelithiasis is one of the most common disorders of the digestive tract encountered by general surgeons worldwide. Conventional or open cholecystectomy was the mainstay of treatment for a long time for this disease. Laparoscopic cholecystectomy (LC) has been the gold standard for removal of the gallbladder since the early 1990s. Single-incision laparoscopic surgery is becoming a more widely accepted surgical approach. However, the feasibility and safety of single-incision laparoscopic cholecystectomy (SILC) are yet to be established. The present study compared outcomes following the use of SILC or conventional laparoscopic cholecystectomy (CLC) on patients with gallbladder disease. Aim: To compare the perioperative results of single port laparoscopic cholecystectomy with the standard 4-port technique. Subjects and methods: The study involved 72 symptomatic gallbladder disease patients underwent laparoscopic cholecystectomy in Zagazig University hospital.36 patients underwent SILC, and 36 patients underwent CLC. Clinical and surgical outcomes were compared. Results: The SILC and CLC groups were similar in terms of age, gender ratio, body mass index, and diagnoses. The two groups were also found to be similar in terms of postoperative clinical course and complications. The SILC group had a longer operation time, less postoperative pain, and a shorter hospital stay with better aesthetic results than the CLC group. Conclusion: SILC was as safe and feasible as CLC. The operating time was longer otherwise it has almost similar clinical outcomes to those of CLC.
INTRODUCTION
aparoscopy is now considered the first choice for many abdominal operations (1) , and laparoscopic chole-cystectomy (LC) has been the gold standard for removal of the gallbladder since the early 1990s The concept has been refined to Single Incision Laparoscopic Cholecystectomy (SILC) with the three-port and two-port laparoscopic cholecystectomy in between (2).
The (C4PLC) is performed by introducing 4 trocars;one through umbilicas, one through epigastrium and two through the right upper abdominal quadrant (3) . In recent years many surgeons have attempted to performe laparoscopic cholecystectomy through single incision at the umbilicus without compromising the safety and benefit of the procedure which has been shown to improve outcomes ( 
4-7).
The continuous goal of minimal access surgery is to reduce the number and size of the ports. The outcomes in minimal access surgeries are not only judged by patients" safety but also by a better quality of care in terms of pain, hospital stay and cosmesis. Minimal access or scar-less surgery is an ultimate demand by patients and also strived by surgeons (8) In 1992, Pelosi et al., made the beginning of SILS by performing the first single incision appendicectomy on a child (9) . In 1997, Navarra et al. subsequently performed the first SILS via two trans-umbilical trocars and three transabdominal gall bladder stay sutures (10) . We investigate the technical feasibility, safety and surgical outcome of SILC versus C4PLC in our study. Surgical Procedure Surgeries were performed under general anaesthesia by a single surgeon in supine position. Pneumoperitoneum was created at 12-14mmHg by Veress needle technique. The conventional four port technique involved inserting a 10mm trocar through the umbilical incision through or just above the umbilicus, a second 10mm port was inserted in the epigastrium in the midline about 2cm below the xiphoid process slightly to the right side of the falciform ligament, one 5mm trocar was inserted in the right hypochondrium in the anterior axillary line about 3cm below the costal margin and the last 5mm trocar was inserted in the right mid clavicular line about 2cm from the costal margin. The patient was then placed in reverse Trendelenburg position with a left down tilt.
PATIENTS AND METHODS
After clipping the cystic duct and artery the gall bladder is dissected from the liver and extracted through the epigastric or umbilical port.
For the SILC procedure one 1.5-2cm incision was made in a vertical fashion through the bottom of the umbilicus without extension of the incision beyond the limit of the umbilical folds. Blunt dissection was used to expose the base of the umbilicus. A fascial incision was made with a scalpel while lifting the umbilicus to accomodate the access port. A haemostat or finger was gently advanced through the fascial incision to ensure that there are no adhesions. The commercial port was then inserted into the peritoneal cavity. Pneumo-peritoneum was created by joining the CO2 input tube to the inlet in the port and Abd-Elhady A.; et al… -3-the pressure was adjusted to 14 mmHg. The patient was then placed in reverse Trendelenburg position with a slight left lateral tilt in order to expose the surgical field. A 10mm camera port was used and the routinely available 10mm rigid 30 degree telescope introduced to visualize the operative field. We used two 5 mm ports for the hand instrument and the hook cautery was used during the procedure. The special roticulating graspers and endoscissors and 5mm clip applicator were utilized during the procedures. A subcostal suture through the abdominal wall is introduced in the anterior axillary line to retract the fundus, then the gall bladder is dissected in the same way as in the standard 4-port technique and extracted together with the port at the end of the procedure.
RESULTS
Patient clinical characteristics are summarized in Table 1 . There was no difference between the SILC and CLC groups in terms of age, gender ratio, and co morbidities. Tables 2, 3 &4. There was no significant difference between the two groups in terms of conversion rate (P value .39). Due to the complexity of some cases the concept of "Port Rescue" was used in four cases (12.5%) in the SILC group, where an additional 5mm port was added in two cases to aid with the control of haemorrhage that had resulted from an injury to the cystic artery, and in the other two cases to aid with the dissection of the triangle of Calot. The mean operation time was longer in the SILC group than in the CLC group (P .002).
Postoperative pain was lower in the SILC than the CLC group on the day of surgery and on postoperative Day 7 (P .000) with less need for analgesics in SILC group (P0 .000 for i.v and P 0.003 for oral analgesics). The hospital stay was shorter for the SILC group. (table 5) , in the MILC group, 11 cases (32.3%) came presenting with wound infection during the the postoperative follow up. nine of them were at the epigastric port-site. This could be partly attributed to that no "Retrieval Bags" were used that may have caused the contamination of the wound and the occurrence wound infection later on. This could also be attributed to patient"s self-hygiene and wound care. On the other hand, only 3 cases in the SILC group (9.3%) with wound infections were reported in the SILC group during the postoperative follow up. This could partly be attributed to the fact that most of the single-access devices used has a built in wound protector / retractor as a part of their design. Statistically, that finding was significant (p value = 0.02). No port-site hernias were reported in the two groups during the period of postoperative follow up. This probably could be attributed to the close attention payed to the fascial closure done intraoperatively for all patients of both groups.
For reporting and comparing the patients" satisfaction with the aesthetic results of both procedures during the follow ups between the two groups, a visual analog scale with a 5 cm vertical score ranging from "Not at all satisfied"" (score 1) to "Extremely satisfied"" (score 5) was used. Scar satisfaction analyses showed a marked statistically significant differences regarding the aesthetic results between the two groups (p value = 0.000) (table 6). Where most of the cases in the SILC group were very satisfied with the aesthetic results of the single-access approach while, on the other hand, many of the cases in the MILC group were slightly satisfied with the aesthetic results of the conventional approach. The SILS technique is taking surgical practice to the next level, improving what had already been adopted and a step on the road of "Surgery with no scar". Many surgeons claim that it can deliver our patients the benefits of surgery as well as better aesthetic results, less post operative pain, quicker recovery and early return to work Our study aims at exploring that new innovative field, experience its feasibility, and construct an idea regarding its benefits, safety and limitations.
As regards instruments and access devices required to carry out such procedures, in our study, we have tried to put as much SILSdesigned instruments as possible to testing so that we can form a well based opinion whether these devices really help with carrying out such procedures or not, taking in consideration that most of these devices are disposable and this increased the costs of our practice greatly in terms of economic limitations and restrictions.
Surgeons must continue to adhere to the same important surgical principles that guide them during standard four-port laparoscopic cholecystectomy and those should not be skewed for the wrong goals if they compromise safety such as obtaining the ""critical view"" and initiating dissection high and lateral (15) The addition of an extra 5mm or 3mm port is not only acceptable but also recommended to maintain safety in aiding the surgeon during dissection or management of intraoperative complications if they arise
The concept of "Port Rescue" should never be regarded as a complication or a failure of the surgeon but merely as a means of making the operation easier and safer for a successful outcome The mean operative time for our SILC cases was 98.75 minutes while that for our MILC cases was 74.55 minutes.
The mean operative time for the first case series including thirty patients published by Giuseppe Navarra in 1997 was 123 minutes The rate of occurrence of complications will be the principle factor which will ultimately decide whether a new technique will be accepted and widely used or abandoned 
Allemann et al. have performed fifty six
Single incision laparoscopic cholecystectomies. They reported only three complications including abscess in the gallbladder fossa, bile leak from the duct of Luschka, and a retained common bile duct stone (15) Regarding the outcomes, Two cases were converted from SILC to MILC due to extensive adhesions that increased the risk of injury, two other cases were converted from SILC to open laparotomy due to the seriousness of the injury inflicted where the duodenumm was injured during its dissection as a result of extensive adhesions and in the other case the common bile duct was injured and the operating surgeon was unable to deal with them laparoscopically.
Due to the complexity of some cases the concept of "Port Rescue" was used in four cases (12.5%) in the SILC group, where an additional 5mm port was added in two cases to aid with the control of haemorrhage that had resulted from an injury to the cystic artery, and in the other two cases to aid with the dissection of the triangle of Calot.
On the other hand, the failure rate in the MILC group was two cases , where the two cases were converted from MILC to open laparotomy due to injury of the the CBD during dissection and manipulation causing a tear in the CBD that required repair and the surgeon failed to carry out that laparoscopically.
Concerning the postoperative pain, hospital stay and the rate of clinical improvement; Hajong et al. reported that SILC provided less pain, decreased use of analgesics, and faster return to work that help to achieve the concept of one-day surgery In our study, pain score analyses showed significant differences postoperatively regarding port-site pain, both, early and late. Patients in the MILC group usually reported significantly higher pain scores, for almost all of them complained from severe pain at the "epigastric port-site".
As regards the analgesic requirements, there was significant lower I.V. and oral analgesic demands recorded in the SILC group versus the MILC group, both, early postoperatively and during the follow ups and that goes in line with the postoperative portsite pain intensity that the two groups had experienced.
This in turn had translated into shorter hospital stay. The mean postoperative hospital stay for the SILC group in our study was 1.78 days while that for the MILC group was 2.47 days.
Trastulli et al. in their series reported that the mean postoperative hospital stay was 1.8 days which was similar to our results and Song et al. reported that all patients were discharged within the first 24 hours post operatively In 2011 Krajinovic et al. reprted that the frequency of incisional hernias after single port laproscopic cholecystectomy amounted to 1.9-2.0 %. After adequate closure of the abdominal fascia, the incidence of incisional hernia is not increased after SILS (23) . In 2016 No port site herniation was reported in a study by Hajong et al. (19) .
In our study, no port-site hernias were reported in the two groups during the period of the postoperative follow up. This probably could be attributed to the close attention payed to perfect fascial closure done Abd-Elhady A.; et al… -7-intraoperatively for all patients of both groups.
As regards wound infection, in the MILC group, 11 cases (32.3%) came presenting with wound infection during the the postoperative follow up. nine of them were at the epigastric port-site. This could be partly attributed to that no "Retrieval Bags" were used during the retrieval of the gall bladder through the epigastric port-site in the MILC series and that may have caused the contamination of the wound and the occurrence wound infection later on. This could also be attributed to patient"s self-hygiene and wound care.
On the other hand, only 3 cases in the SILC group (9.3%) with wound infections were reported in the SILC group during the postoperative follow up. This could partly be attributed to the fact that most of the singleaccess devices used has a built in wound protector / retractor as a part of their design. Statistically, that finding was significant Finally for the the aesthetic results, many have mentioned that improved cosmesis is the strong foothold of this technique, where the careful reconstruction of the umbilicus leaves no scar in the abdominal wall, yielding a completely invisible scar In our study, great care had been payed to the reconstruction of the umbilicus by the end of the SILC procedure and scar satisfaction analyses later on had showed a significant difference between the two groups. Where most of the cases in the SILC group were very satisfied with the aesthetic results of the single-access approach where it had virtually left no scar at all in the abdominal wall while, on the other hand, many of the cases in the MILC group were slightly satisfied with the aesthetic results of the conventional approach.
CONCLUSION SILC is safe and has almost similar clinical outcomes to those of C4PLC, with no obvious increase in bile duct injuries, a reduced need for analgesics, less days of post operative hospital stay, with better aesthetic results in spite of a little more extra operative time. It can be safely offered to patients requiring laparoscopic cholecystectomy.
